Fusobacterium nucleatum induces fetal death in mice via stimulation of TLR4-mediated placental inflammatory response.
Intrauterine infection plays a pivotal role in preterm birth (PTB) and is characterized by inflammation. Currently, there is no effective therapy available to treat or prevent bacterial-induced PTB. Using Fusobacterium nucleatum, a Gram-negative anaerobe frequently associated with PTB, as a model organism, the mechanism of intrauterine infection was investigated. Previously, it was shown that F. nucleatum induced preterm and term stillbirth in mice. Fusobacterial-induced placental infection was characterized by localized bacterial colonization, inflammation, and necrosis. In this study, F. nucleatum was shown to activate both TLR2 and TLR4 in vitro. In vivo, the fetal death rate was significantly reduced in TLR4-deficient mice (C57BL/6 TLR4(-/-) and C3H/HeJ (TLR4(d/d))), but not in TLR2-deficient mice (C57BL/6 TLR2(-/-)), following F. nucleatum infection. The reduced fetal death in TLR4-deficient mice was accompanied by decreased placental necroinflammatory responses in both C57BL/6 TLR4(-/-) and C3H/HeJ. Decreased bacterial colonization in the placenta was observed in C3H/HeJ, but not in C57BL/6 TLR4(-/-). These results suggest that inflammation, rather than the bacteria per se, was the likely cause of fetal loss. TLR2 did not appear to be critically involved, as no difference in bacterial colonization, inflammation, or necrosis was observed between C57BL/6 and C57BL/6 TLR2(-/-) mice. A synthetic TLR4 antagonist, TLR4A, significantly reduced fusobacterial-induced fetal death and decidual necrosis without affecting the bacterial colonization in the placentas. TLR4A had no bactericidal activity nor did it affect the birth outcome in sham-infected mice. TLR4A could have promise as an anti-inflammatory agent for the treatment or prevention of bacterial-induced preterm birth.